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Description 



[LIGHT GUIDE PLATE STRUCTURE AND 
BACK LIGHT MODULE] 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] The present invention relates to a light guide plate struc- 
ture and a back light module, and more particularly to a 
light guide plate structure for improving scattering effects 
on a light scattering surface and a back light module ap- 
plied therefrom. 

[0003] Description of the Related Art 

[0004] For the trend of small sizes of electronic products, the de- 
velopment of electronic devices is toward high density and 
integrity in small size electronic products. Because a vari- 
ety of functions embodied within electronic products with 
small sizes, a large number of portable devices have been 
popularly used and replaced the big sized electronic 
products. Therefore, they have become the main stream in 



consumer market. These portable devices includes, such 
as notebooks, cell phones, electronic dictionaries, per- 
sonal digital assistants, web pads, tablet PC and portable 
games. 

[0005] For the application of small size electronic products, liq- 
uid crystal displays (LCD) with high efficiency of space, 
high quality, low power consumption and low or no radia- 
tion have been popularly used. LCD is composed of a liq- 
uid crystal panel and a back light module. Because liquid 
crystal within the panel does not illuminate itself, the back 
light modules must provide a plate light source for the 
panel. Then, LCD serves the function of display. There- 
fore, back light modules are very important in displays. 

[0006] FIG. 1 is a cross-sectional schematic drawing showing a 
prior art back light module. Referring to FIG. 1, the back 
light module 100 includes a light guide plate 110, a liner 
light source 120 and a reflective cover 130. The light 
guide plate 110 is, for example, a plate-type light guide 
plate, which comprises at least one light incident surface 
112, a light scattering surface 114 and a light emitting 
surface 116. The light incident surface 112 is on a side- 
wall of the light guide plate 110, the light scattering sur- 
face 114 is on a bottom surface of the light guide plate 



110 and the light emitting surface 116 is on a top surface 
of the light guide plate 110. 

[0007] The liner light source 120 is, for example, a cold cathode 
florescent lamp, which is disposed next to the light inci- 
dent surface 112 of the light guide plate 110, wherein 
light from the liner light source 120 transmits through the 
light incident surface 112 and enters into the light guide 
plate 110, and the light scattering surface 114 passes the 
light to the light emitting surfaces 116 and out thereof. 

[0008] Additionally, the reflective cover 130 is disposed next to 
the light incident surface 112 of the light guide plate 110 
and covers the liner light source 120 for reflecting light 
from the liner light source 120 to the light incident sur- 
face 112 of the light guide plate 110. 

[0009] Referring to FIG. 1, the light scattering surface 114 of the 
light guide plate 110 provides a enough scattering area. 
Therefore, light from the liner light source 120 after being 
scattered on the light scattering surface 114 can uni- 
formly travel to the light emitting surface 116, and the 
light exiting form the light emitting surface 116 trans- 
forms into a plate light source. It should be noted that a 
plurality of transparent bumps 140 are disposed on the 
light scattering surface 114 as scattering spots thereof in 



prior art. The transparent bumps 140, however, are made 
of the same material of the light guide plate 110 and have 
the same refractive index as the light guide plate 110. 
Therefore, the scattering effect on the light scattering 
surface is limited. 

[0010] FIG. 2 is a cross-sectional schematic drawing showing a 
prior art back light module. Referring to FIG. 2, a back 
light module 100' has the same structure as the back light 
module 100 described in FIG. 1. The same descriptions 
will not be repeated herein. The difference between these 
two back light modules is that a plurality of holes 150 are 
formed on the light scattering surface 114' serving as 
scattering spots thereon. However, in the prior art back 
light module light still transports in the same material. 
Therefore, the scattering effect on the light scattering 
surface 114' is limited. 

[0011] From the descriptions mentioned, the prior art back light 

module by forming either transparent bumps or holes on 

the light scattering surface of the light guide plate cannot 

provide excellent scattering effect and a uniform plate 

light source because of back scattering effects thereon. 
Summary of Invention 

[0012] | n an embodiment of the present invention, a of a light 



guide plate structure, having a plurality of notches on a 
light scattering surface and disposing a plurality of trans- 
parent elements therein, is provided to improve the scat- 
tering effect thereof, wherein the refractive index of the 
plurality of transparent elements is different form that of 
the plurality of the light guide plate. 
[0013] | n an embodiment of the present invention, a back light 
module is provided to generate a better scattering effect 
on a scattering light surface and a plurality of notches are 
formed on the light scattering surface of the light guide 
plate and a plurality of transparent elements are disposed 
therein to provide a more uniform plate light source, 
wherein the refractive index of the plurality of transparent 
is different form that of the plurality of the light guide 
plate. 

[0014] Accordingly, the present invention provides a light guide 
plate structure applied to a back light module and 
adapted to transform a liner light source into a plate light 
source. The guide light source structure comprises a light 
guide plate and a plurality of transparent elements. The 
light guide plate comprises at least one light incident sur- 
face, light scattering surface and a light emitting surface. 
The light incident surface is on a sidewall of the light 



guide plate, the light scattering surface is on a bottom 
surface of the light guide plate and the light emitting sur- 
face is on a top surface of the light guide plate, wherein 
the light scattering surface has a plurality of notches. The 
plurality of transparent elements are disposed within the 
plurality of notches and a reflective index of the plurality 
of transparent elements is different from that of the light 
guide plate. 

[0015] The present invention provides a back light module 

adapted to provide a plate light source. The back light 
module comprises a light guide plate structure and a liner 
light source. The guide light source structure comprises a 
light guide plate and a plurality of transparent elements. 
The light guide plate comprises at least one light incident 
surface, light scattering surface and a light emitting sur- 
face. The light incident surface is on a sidewall of the light 
guide plate, the light scattering surface is on a bottom 
surface of the light guide plate and the light emitting sur- 
face is on a top surface of the light guide plate, wherein 
the light scattering surface has a plurality of notches. The 
plurality of transparent elements is disposed within the 
plurality of notches and a reflective index of the plurality 
of transparent elements is different from that of the light 



guide plate. The liner light source is next to the light inci- 
dent surface of the light guide plate, wherein light from 
the liner light source transports the light incident surface 
and enters into the light guide plate, and the light scatter- 
ing surface passes the light to the light emitting surfaces 
and out thereof. 

[0016] | n preferred embodiments of the present invention, these 
transparent elements are made of transparent material, 
such as glass or acrylic. In addition, the light guide plate 
is a plate-type light guide plate or a mesa light guide 
plate. When the light plate is a mesa light guide plate, the 
plurality of transparent elements have different sizes, the 
plurality of transparent elements are disposed on the light 
scattering surface in sequence by the size thereof, and 
bottom surfaces of the plurality of transparent elements 
are substantially on a same surface. Therefore, the mesa 
light guide plate can be firmly disposed on a plastic 
frame. Moreover, the liner light source is, for example, a 
cold cathode florescent lamp. 

[0017] | n preferred embodiments of the present invention, the 
back light module further comprises a reflective cover, 
which is disposed next to the light incident surface of the 
light guide plate and covers the liner light source for re- 



fleeting light from the liner light source to the light inci- 
dent surface of the light guide plate. In order to improve 
luminance of the back light module, a diffusion sheet and 
a brightness enhancement film can be applied thereto. In 
the embodiment, the diffusion sheet can be disposed, for 
example, on the light emitting surface of the light guide 
plate, and the brightness enhancement film can be dis- 
posed on the diffusion sheet. 
[0018] | n the present invention, the plurality of notches are 

formed on the light scattering surface of the light guide 
plate and the plurality of transparent elements are dis- 
posed within the notches. In addition, the refractive index 
of these transparent elements is different from that of the 
light guide plate. When light comes into and goes out 
these transparent elements through the light guide plate, 
a better scattering effect is achieved and the back light 
module of the present invention provides a more uniform 
plate light source because of the refractive index differ- 
ence between these transparent elements and the light 
guide plate. 

[0019] | n order to make the aforementioned and other objects, 
features and advantages of the present invention under- 
standable, a preferred embodiment accompanied with fig- 



ures is described in detail below. 
Brief Description of Drawings 



[0020] FIG. 1 is a cross-sectional schematic drawing showing a 

prior art back light module. 
[0021] FIG. 2 is a cross-sectional schematic drawing showing a 

prior art back light module. 
[0022] FIG. 3 is a cross-sectional schematic drawing showing a 

first preferred back light module in accordance with the 

present invention. 
[0023] FIG. 4 is a cross-sectional schematic drawing showing a 

second preferred back light module in accordance with 

the present invention. 
Detailed Description 

[0024] FIG. 3 is a cross-sectional schematic drawing showing a 
first preferred back light module in accordance with the 
present invention. Please referring to FIG. 3, the back light 
module 200 comprises a light guide plate structure 300 
and a liner light source 210. The light guide plate struc- 
ture 300 is composed of a light guide plate 310 and a 
plurality of transparent elements 312. The light guide 
plate 310 is, for example, a plate-type light guide plate, 
which comprises at least one light incident surface 312, 



light scattering surface 314 and light emitting surface 
316. The light incident surface 312 is on a sidewall of the 
light guide plate 310, the light scattering surface 314 is 
on a bottom surface of the light guide plate 310 and the 
light emitting surface 316 is on a top surface of the light 
guide plate 310, wherein the light scattering surface 314 
has a plurality of notches 318. 
[0025] The plurality of transparent elements 320 are made of 
transparent material, such as glass or acrylic, which are 
separately disposed within the plurality of notches 318 as 
scattering spots of the light scattering surface 314. More- 
over, a reflective index of the plurality of transparent ele- 
ments 320 is different from that of the light guide plate 
310. 

[0026] The liner light source 210 is, for example, a cold cathode 
florescent lamp, which is disposed next to the light inci- 
dent surface 312 of the light guide plate 310, wherein 
light from the liner light source 210 transmits through the 
light incident surface 312 and enters into the light guide 
plate 310, and the light scattering surface 314 passes the 
light to the light emitting surfaces 316 and out thereof. 

[0027] | n addition, the back light module 200 further comprises a 
reflective cover 220, which is disposed next to the light 



incident surface 312 of the light guide plate 310 and cov- 
ers the liner light source 210 for reflecting light from the 
liner light source to the light incident surface 312 of the 
light guide plate 310. In order to improve luminance of 
the back light module 200, a diffusion sheet 230 and a 
brightness enhancement film 240 can be applied thereto. 
In the embodiment, the diffusion sheet 230 can be dis- 
posed, for example, on the light emitting surface 316 of 
the light guide plate 310, and the brightness enhance- 
ment film 240 can be disposed on the diffusion sheet 
230. 

[0028] it is to be noted that the plurality of notches 318 are 
formed on the light scattering surface 314 of the light 
guide plate 310 and the plurality of transparent elements 
320 are disposed within the notches 318. In addition, the 
refractive index of these transparent elements 320 is dif- 
ferent that of the light guide plate 310. When light comes 
into and goes out these transparent elements 320 
through the light guide plate 310, a better scattering ef- 
fect is achieved and the back light module 200 of the 
present invention provides a more uniform plate light 
source because of the refractive index difference between 
these transparent elements 320 and the light guide plate 



310. 

[0029] FIG. 4 is a cross-sectional schematic drawing showing a 
second preferred back light module in accordance with 
the present invention. A back light module 200' has the 
same structure as the back light module 200 described in 
the first preferred embodiment. The same descriptions 
will not be repeated. The difference between the first and 
the second embodiments is that the light guide plate 310' 
is, for example, a mesa light guide plate. The plurality of 
transparent elements 320' have different sizes, the plural- 
ity of transparent elements 320' are disposed into the 
notches 318' on the light scattering surface 314' in se- 
quence by the size thereof, and bottom surfaces of the 
plurality of transparent elements 320' are substantially on 
a same surface. Therefore, the mesa light guide plate can 
be firmly disposed on a plastic frame (not shown) for im- 
proving the convenience of assembling the back light 
module. 

[0030] From the descriptions mentioned above, in the present in- 
vention the plurality of notches are formed on the light 
scattering surface of the light guide plate and the plurality 
of transparent elements are disposed within the notches 
for serving as scattering spots on the light scattering sur- 



face. In addition, the refractive index of these transparent 
elements is different that of the light guide plate. When 
light comes into and goes out these transparent elements 
through the light guide plate, a better scattering effect is 
achieved and the back light module of the present inven- 
tion provides a more uniform plate light source because 
of the refractive index difference between these transpar- 
ent elements and the light guide plate. 
[0031] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



